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(57) [gift] 

SfbttS? «l«»0«-W««r 1 0 p p mtXt 2 
0 0 p pmUTfcLfcSWtaa*****. Sfc, *B6f*f 

ttftf-Stt?** 6 * § A# £ *WfW * c 4: K «k 



(2) 



#112 00 2-6 8 8 4 6 



mxm i ] mmitit^n^ t Lzm<tw&? t sit 
mi*, 

20 \i m «T t? S C t 1 1 3 1 SE«cOg{t: 

[«*JS3] »fiE»Rtf#«tt(*#fi ; FIB|±0«t.ifi 10 
i/^i^P^iiH^O .5 /i mH±5 fi m&LTX\ 
C^{SSra^?^^-r)gi?^^80%J^±^:£46Tl/^ 

c t %¥fWi £?%> m^m. i s fc t*tt$£ 2 E«osfbs 
c»*«4] mmitmttwam, 5am, 6*m, 7am 

im&m 5 ] &m<tvan¥tf4am7tm<Dm<ttia<D'p%; 
<t& lmr-tezc £*&&.£•? zn^mite^LftiZ 20 

[it 7 ] j»ew*3bMow/m • m±x-& % ctzn 

8 ] S*5f?« 1 fcf LM*« 7 ©^-f n*HclH 

AMOpp«W±200ppinWTT?* t> , m«jgKfa^io 7 ~io 2 

10] >y#-;UjW«P«H*cffl^S 
rc*b<Dt><D-U3bZ>££ ZWM fti 9 f5«<D^7 

[0 0 0 1 ] 
[0 0 0 2] 

A-KfVX^K7^7 (HD 
©tf&So cn ^tiii'^. T.tf>K;l/^~^^OlHl$ESg 



W^tfWEW^aHPS© J: -5 £5 ,ooorp««±©Bfii 
[0 0 0 3] 

tc±# < »««tf»»*n* v fcHIBA^ai bT 

»*i(*Kiae»*#^Tb$v\ *o*s*^>— f^v x 

*aS©*?«g*©fc©*lfc*bTL£3 fcStjfc^* 
it. iS^Sft:^#V^Iel*nS(t8 .OOOrpm, $ 10 ,000 

titt % Emm t * k> , «p iftaEwe^rs^fiaifi 1 

[0004] -7d, m.^^m.m.&mm^- z o • cms 
s*^-r«s*aig*ii<oafb^3f6JKiB*«^FflEbTv>5o 

CCD 3 ftS^a3(5«a<*«±K:«fiijX*«: if »cffit>n 

^e^tiSftli^i:^^^^, i-^iSWi: bT« 
<tig*{e#?t-r?.ci:^«i*L. MS^«^ffl50i:bT 



(3) 
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»fc<?)llflT?*»%5l*Sc U o^Ktt««*5l#ec 
CO 0 0 5] *»»HUtlBLftJ:5ftlllll**ai-*ft 

mattery z/?#—Mz.mm? % c tic^o &m 

[0 0 0 6] 

(C#ffi-r§^«-CD-§-Wft7b^lOppmW±200ppm«TT-fe 
9s *SWgfiiffitfl0 2 O • cm«±10 T O • cWTT&SS 

KJ«»Rtf««tt{?f#«[?ra±0«.tiSi''»tt?llire*H: 

mm<Dfflti®<D'prj: <tti aw±*> & £ * c t *< 

C <bAWl£ L^c $H£jS2£#40W/m • k 

[0 0 0 7] 

tweet*. *«iB<oa<bS**fiisflc{i, w«itw#is 

^O«^ ; fe-ffiAM0ppraJ^±200ppmJ^TT-$) 0 , &fi)c# 



tt(*4tt^ra±©«tifiV»tt?miBi3W) .5/1 mW±5 m 
mWTT% ffiSOWST- C OffiBKHSfcSifcT 

[0 0 0 8] tt^fctt, &JStt7cX. Koafka-^ii 

»te7«y!8M*ii0AiqES«*-e 1 8 0°CTiogiLT?§ 

SRaT'O.Ol/imWT) , tOSffifCiBtf* *<&©M30 /i 
mX30/im (fe L < ti^nJ-^±cr)E^) ^EPMAICJ: 

[0 0 0 9] * ^— -=?-v yRtf 2 ^S^fftfflfBfcoi^T 
«{§322000fg (50fim^:10ciiiT^) kLt#$f£L<, 

so t LTS^Sil itfTSSC ifr5**IBf Bfffiffii 
30/i raX30/i m^rjlffiLfCo Sfb^^fSi**© 
#ffiffi«30 /i m X 30 /x m^OtS^&tf aittttf*-^**? 
raffiS8tCDSiJS«RlTtC o 1/ * T (* & Ji t % ffl 1/ > T 

7°Ra" 2 ^tt^ft^W LT30 /x mx 30/i mtcffl^-r §S 

40 E PMA*^--=?-y7 B tCT*iJ*T-r§i:#^ 

7' U ;V<D£ o iz&ffiVi**)?—-? v -fict^t 

e»n5*Wfij[®j»30/imX30/ini©«t 5(C?S/h^:iSH% 

£<D£o ^H*/ti N 6 t#GiffiS[(i:30/x mX30/i 
m®t*<!fS H/>o 

[ooio] *?&mic*5^zi,±. mn&tt-s-ftL? t lt 

so 10ppraJ^±200ppraJ.XTT-^5tcDT*fc9, ifcfig^cQfci? 



(4) 
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zjmm&ttmi?m±nm$>i&^ft?Mmmt. o .5 m 
[001 1] m<tmmm£#zmm-tzmitmm&ihm 

gsfflo^z Mzmm Lfc«-#\ {@^cd^t «j 

Ct Li: 3 bZ^tpTM t>*«J&Jr[ffi£>;6i^ i: c 5 

#5 ,000rpmgfi£T{*?(5i:RaiSi:t±^e)«:V-'*\ mlteSc 
#9 ,000rpmJ^±<DffiiilHllEtC^5 t^bfOlSig^nte 20 

»*«wwr s c t «t <o ffl«i«pit**{b* 

3C fc*<ffl4©gfb^J^<*©«affiffiffi<0><7y 
**af?«5tCT*5. 1 0 p p 30 

mfcLh 2 0 0 p p mttTT* 0 , «J*#08i?a*< 2 0 

tt«#tt?n±flD«t>ifit'»l(It?M«H4, 0. 5(im« 
±5(imWTT% ttiKOWfffi-PCOtftaMffi^iSft-rtt 
?#*P#8 0%W±*£i6TV->3^ CO&vft&miZ-? 

cD/^-7'y+£±20%/100{!{i:Stlx.5C t^T'^So 
[0 0 1 3] f&figtfO-SlrStf 1 0 p pm*it'fe5« 

^ =7 V %ffi&1r % tz 46 K. fift <0'h£ i/ 
t)«H±^'J»C^:5 0 -73, &/£#£0#«§tf 2 0 0 

ft -S^-Xtf tax.. ^T'J 
[0 0 l 4] $fc, Ri«»Oi*ltf2 0 /1 m*Sfi*4 



#|ft?l^±0«t)ifilr^«[ : ?iaiBESUi»S K«5|imtt 
[0 0 15] «Wt»Rt?»«ttf*#«S ; Fra±©tt 

<; > e ommmti ic *3 ^ r t±i s & o m^^i& 

[0 0 16] ^T, ttric»SLtf»ftttf*^S : ?PI±0 
gfejfiVta^HSgSSiti 0 . 5 n mJW± 5 /i mKTT'S 

ffiB§0^?Sfc-r«i?»^A' ! 8 0 %W±*c&i6i. Ct^ 
»S LV\ C(D «fc 5 *«H-p*ntfS{bS*«E*S'*<0* 

%n^mw&*'£<tz-&te^T-mtstmc. mn.is.tn, 

m<Df^y^± 2 0%/ 1 0 omt-£ <blCfa±Z-$2> 
£ttf*imt&2, 0 n^m*.tU£Z 0%WTttfi?ME 
gt*^0. 5 /im*?S$fcti5 ^m^rSx.TV^Tt 

* LV^o «*»<D**:S^ 5 /x m^gx. S t ZrCDUmffl 
oo oft), *^TtiS{b£i^fS<*^OS*tt#^- 

^oa^iaffidtcmsojeffi****** c tic 

t ft S Jg*gPO^: t ? £rSiJtP L /c fe OT 3b % . 
[0017] W±© £ 5 JC. tt^O^a** 1 0 p p 
m W± 2 0 0 p p mWTT'$ o T, g&£#©S;M!tf 2 

5 // mtU: 5 ^ m«TT\ ttig<D»fffiT-C <D{uBBS^ 
a/fTtt?^^ 8 0 %W±5&£*5 C LV\ 



(5) 



ftffl 2 0 0 2 - 6 8 8 4 6 



ttSfifi<D^7-m±2 0*/l 0 OfifcSPxSC 
<ttfT*#£>o 

< tt«{fc*Mft?tt4aK. 5a$e. 6a&. 7a©OT;iS, g*, 

[0 0 19] *5giB©$<bJiJR*BSf*ti, mwWJ 
mWtetf £ ^fbS«M^ £ #tc ffltts 
tt«S*^n^ci:^e.M2E^Kfb ! !%AWjST'fe§o K 

t fsnx «,-» s c i: frzm<£&m&f(&<*<D%k&mm%4w/ 

[0 0 2 0] *fc, Sfl:«Ha?ti4aSS7cJl60S{b«ltf» 30 

©Sftttfctttt***** 4afli7t*©IHI:ft* 
*fi£4*\ «Ett^fca!<b«l^t«fa**Sc:i:k:J:»3« 
«te*lRj± <£ •£ £> c i: tfT- 1 §o 
[0 0 2 1 ] «<L1*ffi?#J:tfS{bfttt?©##*«BT 

fc<t>-ctt£^*'«, K<b»i : ?tii0wt%W±35wt%WT, a 40 
<t%l4?t±0 .iwt»W±5wt»WTt , *'5o WJaSOJ: 3 (c^ 

t?«ls9. s{bajft«tt(*«t'tc#aE-r*»*i4N- 

^5?0«^g2MinWT> b< tiO .3—1 .2/imT* 

ttft^i^w-rXTfeD, s{ba**i*6f*©«BittBD so 



[0022] $fc, mim^cD^mmtmitmiL* 

tt, «ft*tt?O J l t ^ttSf40.3/tniW±lftmW^ 2 
J; ^'h^ < c <b(c J: 0 &B#±»c**"r 5 c t *m 

[0023] c oj: 3 *»sB%s-rafbiiR«is(*^« 

mffiJnflAHO 2 Q -cmtLhlO'Q -cmT'fe^o *#8B^£Dg 

^rs <* c £ ti pjare* § t (onmtmmmiw^mm. 

«6ftfb^K«Ue(«i ****«r"^»*«tt -«f»3ilft o a s * 

[0 0 2 4] $fc. *«Woa{ta*«aS<*H:*«1tM 
#^?:^PLTI/^C i:7b^^{E#*40W/ni • k&L±t 

J: 3 tea 9, fl«^«w 
<DJRfc<fc«S»*<0IBIH»±ie*«i/\ ^tc«?<i^{c*3 

I^T«IhI$E32JS£#8 ,000rpmi^±> ? ^tClilO .OOOrpinJ^ 

± i: iSaisl»Efb L T ^ < Wifiltc 9 , «£* J: «j «i»i1±cD 
«^<0SfbS««aii*:«:ffl^«:^7 U 

[0 0 2 5] ^yUV^-^HA^mm 



Lf3Ctfrf>, iS^3mmJ^T. ?P){Cli2mmWT 

[0 0 2 6] &*5, CC*T?W:±tc»*ttttW?fcO 
V ""TiftB^ L T # fc tc 43 ^Tltmvmfi. M z. «' 

HSKbHUA^S"?**. *f- ■Hfc7;l'5— f-k^Sfb 

CO 0 2 7] ^{CiSjfi^ffitC-DV^T^-rSo Sig^jS 
©^WStf 1 0 p p m«i 2 0 0 p p mJWTT* t) . # 
Rtf»*ttfif#lft : ?ra±O«t>jfi''^ft : FH!EIII* < 0. 5 20 

[0 0 2 8] S-T, Sft2IJl58*5tU tt&ftftU 

BUS. flfeB^-*^rSt?**« WK. SMMttt^e? 
»»5fc<Z>i5-ffi# i: «l«3 <fc Kftffiaigtf <fc 0 ^ c £ 

z&r^ctbmm-e&Zo £fc> ft^aA^ft^w 
^4mj£«^*'*ftH©ttst»&H"e**o £fc> « 30 

[0029] j&tragfrr sskic, t^-tff&sri&s-rsrc 

2 »fiJJ^±, L < « 3 6 5 »fJLTtbl5W> 
fft-f Lfc & ©*H**a*Jlc 1 otcig-tf-&fr-£373i£ 40 
T-££„ $fc, ±lB©5{iPJtcJ;oT?l>e»nfcX7U-tc 

■S^F^ffifWtflRlf 10 0 0 0 ** SX«± 3 0 0 0 0 



^2 002-6 8 8 4 6 

10 

[0 0 3 0] c<D«k3fc#£K:J:oT!»5lc££JSfn»f 

«j£#©*er«tf 1 0 P pm w± 2 0 

0 p pmJ-XT. &&ft<D%&m> % 2 0 fi mWTT?, ft* 

[0031] M8»*<!)*f?a^-iSs^5to 

T-lifct^ afbft}Rt9*O¥^tftStt0 .2 p mOh3 fi 

fc, itttff^Sf&^Ot'f Xtt¥*§ttS3 fi m« 
~K W $ L < (iO .2 fi m«±2 fi mttTt^So SMMttt 
^-n^n^O .2 n mSfcSiT* 5 £:^7 'J /UK 

[00 3 2] S6iC<7Uy dfstf — ;l/ £ L TCDSif&Wtt 
fc>& ^ fc a& ti buSBIM X*Mfc L T ^ fc i: b T 

«k 3 ftfcOjWWE LTV-fc^-a-BO^-lt^^fb^-liT L 

[0 0 3 3] jSJ&tfffiK-OVTti* fifb^MWWSf** 
fct±^7'J ^^-/l/^BBtrS fc *^73 a^jg^Rl^ 
■e*So S^oT, jlJitOfiStJ&TafS-^IBTkEJffi^ (C I 
P) * i: &mmaS1&T£> 0 . ly^^—^W&t 

IS, J»M»*BE^'UX (HIP) ^A^fflRlHgT'$. 

tK ^7U >-y^-;i/%«jfi-rsi»mitHE«*fis fetiiw 
ffl-r*ii^-«jis««-e]£46e.nfc*ffiffi?%»sfci6 

[0 0 3 4] 

[3teM0|] 1 ~ 4 , It«W 1 ~ 2 , 1 ) 

mm&tt^t&^v&t isTw-mmo .7 fx mixr mm 

9fxm («*PffllSl.5/tmJWT) OM{k^^V»**l« 
%. ^idSiJi: LT¥i£)¥wg0.8fim<Dig{b-r-y h 'J 
?»*%5wt%, ¥i3®g0.9fim<DgHb7^5-'t>Afr;fc 
%4wt%. HSBT^IftgO .7 fi mOg<tajRI»* i feffl*b 
fee &H^^r ; ?-n^n3^fiJLT?g^LT30(Ojg^ 



(7) 
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11 



12 



zmMLtco a*««i»^9u-* loooo*" 

9*W± 3 0 0 0 0 ^f^^WTOaiSlf "P«iaL» tfcfiic 
<D«ric#*»4 1 OppmW± l00ppdWTO«HT?* 

l?H^4'1600lCJW±1900 o CWT©^Ej^*S> £?I^T1600 
°CW±1900 < 'CJWTOSaT-HIP^^tT^a 1 tc^Lfc 
SML&JR«*S4* : &fHH Lfco 
[0 0 3 5] &*5, ^HfigCTfi-<t-YX3X4X40mnitOE3ft 

gfcifiV^^HEfHti^-rnfe 0 . 5 /t m«± 5 ft mW 
TT'&ofco c©J:3****fWfc:»U WCJSfiiffi, 

«*cj6Siffi©><^.y*-. 3^*tf3is ess) , mmm 



20 



fco f^e»^«SS^«:3X3XlOniBi(CjiljpSnXLfct<D* 
ffl V ^ U— 9* - 7 U «y v- a ffi K «k 0 $J3£ L fco SSiJSK *5 

&c*fT3M£ LT/<— tr> h (%) T&OkLtzo teis, 
[0 0 3 6] $fc, SSfbliJR^tt^CiSMtett-S-ffi 

oi /i mWTST?W*inx*«bWaliBoaiffioffi«<o 4 

*-Br (#ffiffi«30/imx30/imtCt§^-ri>ffi«OSia) 

©00 1 £LTffljgLfco £fc, **tt^«[?*^<»i 

$$M2tLfc 0 
[0 0 3 7] 

can 





(ppra) 


(Q - cm) 




3 Ami 

(MPa) 


msmm 

CW/n • k) 


i 


1 0 


4. 9X10 6 


8 


115 0 


4 6 


2 


6 0 


4. 7X10 6 ■ 


6 


113 0 


4 7 


3 


1 0 0 


4. 7X10 6 


6 


1110 


4 8 


4 


17 0 


4. 5X10 6 


5 


10 8 0 


4 8 


l 


8 0 0 


4. 3X10 e 


5 


9 3 0 


5 0 


2 




10 ,0 J|U± 




12 0 0 


2 4 



[0038] **woafka*jft 

fca&tett^i&tnfEtflO' — lO 2 Q • cmC0iEffl(C*3V>T 3 £ 
E6tf§iSJ±1000MPaJ^±, f&fiSS2£«40W/ni • ktt±T*S> 

eiittfcjgfr o fco nmm i ~ 4 commmmz 

HSgSf^O. 5 (im«J:5 (iitiWTOtOli^fnt8 
0%«±§aiT^rc. Sfc, &?5SS§gttf 0 . 5/xm 
«TOtO(i5%«ll 5%WTiST?*5, «*g|3cD 
i*gtt^fnt3(im«TT*oft, *-*UcfcfU tt 
mm 1 <D fe<0« 6 0 %*UST*$> 9 , Lfr tft? MffiWI 

o. s iLmmWi<D^<Di±2o%m&&K>. mi&'®<Dm.± 



[0 0 3 9] (^SS^iJ 5 ~ 8 , mm 4 ~ 6 , #*fl»J 
2) ^tc, ^Sg^iJ l 4:|5l«cr)KigX^tc«k0*Mfa}n{l 
*5 J; U'^fig^cDfiJ^^E^ fc^{kl^^(*^ 6 =Sc 5 iS 
@2mm©^T U > JlsteWm L fco U > 

—Mt&Wmm*9l'- F 3 <Dt£Oi: Lfco 'J > 

/ n— F r*lH«Eei!i* S fc 

K;l/€— ££K<71> >yg|5^tc 1 of@— fflcc 
LTfflii/ufc'o 4*5, fOiO^'jyyaWiLT, 
WS«SUJ2«OIsHEtt»Mtf{j:#-yl/gtt»«:ffl^>fco 
I^^E-— ^ ^r(5]|5^jS8 ,000rpm i: 1 1 ,00OrpmT'2OOB#M®^ 
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13 



14 



5, ««ffifii«*/h« < Lftto*ti:tS!W6 4: LTIrM* 
(OmfeZfii tec %(D!t&%i*m 2 fc^f o 
[0 0 4 0] 
[«2] 





(Q - cm) 


$* J5E # fi 
(p pm) 




^ s$ 

<8000rpm> 


<UOO0rpm> 


<=fa- -Mr; fjal 

PI 16 0*1 
5 


3. b X 1 u 


o U 


+ in 

_I_ 1 u 






6 


7. 2X10 4 


1 0 0 


±10 






7 


5. 8X10 5 


1 2 0 


±15 


ftL 


ftL 


nmm 

8 


8. 1X10 6 


7 0 


±15 


ftb 


ftb 


JtttM 
4 


5. 2X10 5 


8 0 0 


±2-6 


ftL 


ftb 


5 


10 ,0 JEJLt 


2 0 0 








6 


2. 7X10"' 


2 0 0 


±35- 
5 0 







20 



[0 0 4 1] *2j!p5#**3ifi!K 

^c»t>ft, *nK»u tt««>j 5 «*«ygstffi 

Jg#LTL3:-pfc (1 0 0£f£3£0 0 £fc> tfc&0>J4 
«IBMlJRK<fc LftA^fctf, ^TV>-? 

fiJ^-A^ -rr/cC fcfci&T-, ^-^fiK^^^Jc^: 

£Ot>cOti8 .OOOrpmSJgOlHlGiiJST-liflttfttC J: 5^* 
#tifii!££n&fr-3 1 1 .OOOrpmT'te/ v- K^V X 

5 c g fc, 4 mane 200 b$m%ic «^7' 'j > 

[0 0 4 2] (HJftWl9~l 3, i£$X#iJ7~9) 
£%0!l 5 ~ 8 *5«fct/tfc«09 4 ~ 6 <D-<7 U 



*I5.9GPa, lH]i£gU200rp!iu fcrvfaOtiJSiSrt^ 

[0 0 4 3] 
[*3] 



30 







(h) 






400 Ui.± 


ftKM 1 0 




400 EAJi 


1 




400 UU: 


1 2 


nmms 


400 UA± 






200 






400 £Lh 


tt«^J9 




100 



40 



50 



[0 0 4 4] S3**5$MpS»?K **Sfiff!l*Cfr*>*^ 
tt »«1t^-%-»? O «: Itt^^ tkRffiJ 8 i: [el * <D 

< ft d -r af t l *ir^afba*ii«s*o»o»Ki 

Stt«6?*i^a:<6oTLS^fcft-e65i:fi 
g*<5 /x m^rS^ TV^S fcftSlllWA^aMfijS <^ ft o T 
[0 0 4 5 ] (^SS^'J 13-14, ht«09 1 0 ) KfiR^ 
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15 



16 



7b^#^IS^^ofc 0 3:fc. {#H±TJE5£3&K, [0 0 4 6] 





(Mm) 


(h) 


(Mpa) 


(MPa) 


1 3 


0. 2 


400 £Lt 


2 2 5 


114 0 


1 4 


1. 8 


400 £U: 


2 1 7 


1110 


1 0 


2 5 


300 


2 0 0 


10 2 0 



co 04 7] mifrtbftfrzmK). %kf&tt<Dm?mtf2 

0 nmUT, 2 5>tCCi 5 fimtTF© 

ftl, frOE#3S£&210MPaW±^nfc&tt^-f C 

ttfftfrirc* ^ntc#u *mm<D& * l^ish^ 

nTI/^i:b$5WI 1 0©k^i&£^#Wfi##fgBJ!<D 

o fro c n«^# &i*j£#*£?o*>mitf *#-r r s fc 
[0 0 4 8] (mmm i5~i6) mmmi^-fiL^m* 

t L XW-mmo .8 /x mJiTF (fif^IM 1.5/1 mKT) ^ 



T) <DSKt^>*ft*, 



O.S/imOSft^^^fflBbrc 5fcK, Hfflf?«l 5 

mitmm®jfcis£. xsmc^^ym^ 3 (skc^iu lt 1 

[0 0 4 9] #«J 1 6 t LT, 3 #*J 

m^x^v-zmmLtco ^mmsti^x, -m^±x 

tc c £<D&&-£Hmx^V-%: 1 0 0 0 0*^X^3 

0 0 0 0^->XWT^|?*TSaSL. §kf$.ftM* 1 0 
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